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  « The micro-organisms, that seem 
to have it in for us, turn out to be 
rather more like bystanders. It is our 
response to their presence that 
makes the disease. Our arsenals for 
fighting off bacteria are so powerful 
that we are in danger from them than 
the invaders »    

Pathophysiology of Sepsis  

Uncontrolled inflammation 

Thomas L. N Engl J Med 1972; 287:553-5 

Riedemann et al., Nature Med, 2003; 9(5):517-24 

Pathophysiology of Sepsis  ACCP/SCCM Consensus Conference 1991  

Crit Care Med 1992; 20:864-874 

Sepsis-1 
SIRS 
ü  Temperatur 
ü  Herzfrequenz 
ü  Respiratorische Frequenz 
ü  Leukozytose/penie 

Infection 
> 2 

SIRS Sepsis 
Organ 

dysfunction Severe 
sepsis 

CV collapse not 
responding to fluids Septic 

shock 

   Rationale 
ü  Data are insufficient to justify 

universally applicable criteria 
that could serve as a 
validated operational 
template 

ü  The assignment of criteria for 
measuring organ dysfunction 
should not occur a priori, but 
should result from an impiric 
process in which specific 
variables are tested against 
outcome     

Crit Care Med 1992; 20:864-874 

   Recommendation 
ü  Criteria to quantify MODS 

cannot be proposed at that 
time 

ü  A comprehensive and 
continuously updated 
database to clinically test and 
validate optimal criteria for 
describing this syndrome 
must be established  

Multiple Organ Dysfunction Syndrome 

ACCP/SCCM Consensus Conference 1991  
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SCCM/ESICM/ACCP/ATS/SIS Consensus 
Conference 2001 (Sepsis-2) 

Crit Care Med 2003; 31:1250-1256 

ü  Expanded list of signs and 

   symptoms 

ü  No evidence to support a 

   change to the definitions  

Were 
we 

happy? 

? SIRS 
5% 12%

28%
36%

19%
No SIRS
1 SIRS
2 SIRS
3 SIRS
4 SIRS

SOAP study; SIRS 

% SIRS count / ICU days (n=21923) 

2% 6%
17%

33%

42%
No SIRS
1 SIRS
2 SIRS
3 SIRS
4 SIRS

Max SIRS at any time 

0

5

10

15

20

25

30

No SIRS 1 SIRS 2 SIRS 3 SIRS 4 SIRS
0

10

20

30

40

50

60

70
% Mortality SAPS II 

SIRS any time in the ICU 

SOAP study; SIRS 

Infection on admission 

Severe sepsis 
1.1 (0.5-2.2) 

Septic shock 
0.9 (0.4-2.1) 

Predictive value of SIRS > 2 

SOAP study; SIRS 
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Severe sepsis on admission 

Septic shock 
1.8 (0.8-3.9) 

Predictive value of SIRS > 2 

SOAP study; SIRS ICON Audit; SIRS 

? How can we define/Quantify  
organ failure 

Multiorgan Organ Dysfunction Score (MODS)  

Marshall et al. Crit Care Med 1995; 23:1638-52 

0 1 2 3 4 

Cardiovascular (PAR) <10 10.1-15 15.1-20 20.1-30 >30 

Pulmonary (PaO2/FiO2) > 300 226-300 151-225 76-150 <75 

Renal (creatinine, µmol/L) <100 101-200 201-350 351-500 >500 

Hematologic (platelets x103) >120 81-120 51-80 21-50 <20 

Hepatic (Bilirubin  µmol/L) <20 21-60 61-120 121-240 >240 

CNS (GCS) 15 13-14 10-12 7-9 <6 

Total                       0-24 
PAR  = Pressure adjusted heart rate  

 = heart rate x right atrial pressure/mean arterial pressure 

The Sequential Organ Failure (SOFA) score  

Vincent et al. Intensive Care Med 1996; 22:707-10 

Total    0-24 points 
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Pettilä et al. Crit Care Med 2002;30:1705-11 

Area under the curve (AUC) for hospital mortality prediction (n=591) 

SOFA vs. LOD vs. MOD Scores  

* 

* p<0.5 

Time for 
revisting 

the 
definitions 

? 

Organ dysfunction is characterized by a rise in 
total SOFA ≥2 

Sepsis should be defined as life–threatening organ 

dysfunction due to a dysregulated host response to 

infection 

“Bad” 

Organ dysfunction 

 Infection 
Sepsis 

Septic 
shock 

BUT… SOFA score is cumbersome (11 variables including blood tests) 

  Will not be performed routinely on non-ICU patients 

  Need simpler system to flag up at-risk patients 

3 simple bedside 
clinical criteria 

tachypnoea 

low BP 

altered 
mental 
status 

  qSOFA 

ü  not an absolute ‘diagnostic’ for sepsis, rather a 

simple, easily-performed bedside prompt to 

consider: 
ü  need for blood tests (score SOFA and then 

formally diagnose ‘sepsis’) 
ü  need for prompt interventions 
ü  need for increased monitoring/surveillance 
ü  possible step-up to critical care 
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Septic shock is defined as a subset of sepsis where underlying 

circulatory and cellular/metabolic abnormalities are profound 

enough to substantially increase mortality 

Despite adequate fluid resuscitation, lactate >2 mmol/l and 

vasopressors needed to elevate MAP≥65 mmHg 

  Septic shock 
o  Definition 

o  Clinical criteria 

New definitions and criteria aiming to provide: 

  relevancy to 2016 understanding of 

pathophysiology 

  consistency 

  ease of implementation 

Expect and encourage debate 

  iterative process 

  Sepsis-1 -> Sepsis-2   ->   Sepsis-3 ….. —> Sepsis-4 

Are we 
happy

? 

The task force suggests that qSOFA criteria be 
used to prompt clinicians to further investigate 
for organ dysfunction, or initiate or escalate 
therapy as appropriate, and to consider referral 
to critical care or increase the frequency of 
monitoring, if such actions have not already 
been undertaken. 
The task force considered that positive qSOFA 
criteria should also prompt consideration of 
possible infection in patients not previously 
recognized as infected.

“Prior to widespread adoption of 

‘Sepsis-3’, therefore, the Global 

Sepsis Alliance urges its prospective 

validation across a diversity of health 

systems and, importantly, with robust 

redundancies to identify those 

patients not yet trig
gering qSOFA of 2 

or higher.” 

	  	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  	  

	  	  	  	  	  	  G
SA	  Ex

ecu*
ve	  Bo

ard	  

Sepsis is the primary cause of death 
from infection, especially if not 
recognized and treated promptly. Its 
recognition mandates urgent attention. 

“Sepsis-induced organ dysfunction may be 
occult; therefore, its presence should be 
considered in any patient presenting with 
infection. Conversely, unrecognized infection 
may be the cause of new-onset organ 
dysfunction. Any unexplained organ dysfunction 
should thus raise the possibility of underlying 
infection.” 
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WHO, the CDC in the US, the RKI and other 
national CDCs started to collaborate with patient 

advocate groups    

 
 
 
 

Concerns from a lay poeple and sepsis 
lobbyist´s perspective  

To come with new sepsis defintions 
„Sepsis 3,4 ?, 5?….“ will confuse policy 
makers and the public 
To ask for the proper evaluation of qSOFA 
before it is implemented is crucial 
The adoption of these academic definitions 
to the context of low and middle income 
countries is necessary  

  

Clinical suspicion 
Medical history 

Clinical examination  
Imaging 

Laboratory diagnosis 

Biomarkers Pathogen detection 

Direct histology and 
Gram stains 

Molecular 
methods 

NAT-based 

PCR 
Pathogen 
specific 

Broad range 
Mutiplex 

Hybridization Microarrays 

Non-NAT-based 

e.g.. 
Galactomannan 

(1→3)-β-D-
Glucan.  

Diagnosis of sepsis 

Gonsalves and Sakr. Curr Infect Dis Rep, 2010 


